Abstract
Pollution of soils is currently an environmental issue of major significance. Therefore, 3 the improvement of soil remediation processes is at the cutting edge of environmental 4 technology. In the development of such processes, a positive impact on the environment 5 is sought [1, 2] , associated with both
6
(1) avoiding the rapid diffusion of pollution after an accidental discharge event, and 7 (2) removing pollutants from soils with an in situ technology that does not require 8 excavation and hence a substantial modification in geotechnical soil properties.
9
To meet this objective, a great variety of processes have been developed to remediate 10 soils, including physical (e.g., heating and evaporation), chemical (e.g., oxidation) or 11 biological (e.g., bio-oxidation) processes. One of the most interesting technologies is 12 based on the effect of electric fields induced in the soil using electrodes placed in different 
11
The use of herbicides in agriculture has many economic advantages but also serious 12 environmental drawbacks. Currently, great effort is being exerted in the development of 
23
This herbicide is not a good candidate for phytoremediation or bioremediation, and even 24 its transport in clay soils is not favored [61] [62] [63] . 25 The objective of this study is to evaluate the use of EKSF to remediate soil in which an herbicide following an accidental discharge is not controlled but simply monitored. In 10 addition, the results are also compared to those obtained in a previous study [27] 
Materials and Methods

16
Preparation of the polluted soil. Field soil from Toledo (Spain) was used in this study.
17
This soil is characterized by its inertness, low hydraulic conductivity and lack of organic 18 content. The mineralogical composition and parameters used to classify this soil by the
19
Unified Soil Classification System (USCS) are provided elsewhere [27, 37] . In addition, 20 particle size distribution of the soil was determined using a laser diffraction particle size thermocouples and rhizon samplers (or simply, "rhizons") were inserted into the soil.
21 Figure 1 shows a diagram of the electrokinetic remediation plant and of the 22 instrumentation of the plant with the notation that will be used in the discussion of results. Energy consumption.
5
The energy supplied is calculated using equation 1, where I is the electric current, E is the 6 applied electric potential and Vsoil is the volume of the treated soil. 
Results and Discussion
12
The simulated accidental spill of oxyfluorfen in this study lasted 6 hours (in which 6.0 Thermocouples: TT1, TT2, TT3, TT4 and TT5. As illustrated, the electric current intensity increases rapidly up to 0.6 A, when it begins 5 to decrease at a constant rate. This intensity is near that reported in a previous work in polluted the soil.
13
The electric current intensity is a direct measurement of the electrochemical reactions 14 occurring on the surfaces of the electrodes, and it is also related to the transport of charges
15
(both ionic and colloids) and to the ohmic heating of the soil. The higher the intensity 16 applied, the higher the expected change in all of these parameters. However, (as can also 17 be observed in Figure 2 ) the temperature does not increase significantly. Hence, although which will certainly be of major significance in full-scale processes. Another important parameter to be considered in this study is the amount of oxyfluorfen 17 transported by the different mechanisms because it aids in understanding the performance 18 of the system and in obtaining useful knowledge for full-scale applications. To calculate 1 this parameter, the herbicide collected in the anodes, cathodes and by gravity must be 2 quantified; this information is provided in Figure 5 . 
